Oxygen is a highly reactive molecule that damages living organism by producing reactive oxygen species (ROS). This toxic species can oxidize numerous biomolecules leading to injury and death of cell. Antioxidants either prevent these reactive species from being formed or remove them before such reactive oxygen species is produced. ROS formed in excessive can cause an oxidative stress which is associated with a variety of human diseases [1] such as cancer, atherosclerosis etc. Compounds 4c, 4f, 5a, 5b, 5c, 5d, 5f, 5h and 6b, displayed promising free radical scavenging activity and were found to be effective antioxidant when compared with standard ascorbic acid (vitamin C). Subsequently the effect of C2 C3, C8 substituents on the antioxidant activity has been investigated. The SAR reveals that amination at C8 position improves the activity. The above new chemical entities are screened for cytotoxicity on HeLa and MCF7 cancer celllines. But they have not exhibited any cancer activity against cervical and breast cancer cell lines on human cancer cell lines at 10 µg/mL concentration. The series of compounds were also evaluated for their antimicrobial activity. Compounds 4f, 4a, 5g, 6b, and 6c display pronounced antibacterial activity against Staphylococcus aureus at 100 µg/mL concentration. Compounds 5h, 6b, 4f, 6c showed excellent zone of inhibition against both fungi Candida albicans, and Aspergillus niger at 50 µg/mL compared to the reference drugs. Compound 5h was found to be a good antioxidant as well as good antifungal agent. The low cytotoxicity of the title compounds can stand as good antioxidant and antimicrobial agents.
At the outset, drawing inspiration from imidazo-[1,2-a] pyrazin-3-(7H)-one various structural modifications of imidazopyrazine were envisaged to synthesize newer analogues. It was observed that the colentrazine has two bulky ortho substitutions on pyrazine frame work i.e, at 5 th and 8 th positions. Due to the interesting biological profile of [1,2-a] pyrazine led us to further exploit it with enough scope of variation. It was decided to lock one substitution on 5 th (alkyl) and vary rest of substituents for SAR study. We have deliberately interchanged the substitutions at 6th and 8th positions of two bulky substitutions of colenterazine on imidazo [1,2-a] pyrazine in order to check the effect of substitutions on the activity, further modifications have been proposed at 2 nd , 3 rd and 8 th positions of imidazo [1,2-a] pyrazine by introducing diverse substitutions on both the pyrazine as well as imidazo moiety. Substitution at 2 nd position can be introduced during the formation of fused imidazopyrazine ring and substitution at 3 rd position can be introduced after the formation of fused N-heterocyclic system. In www.tsijournals.com | July-2018 3 order to introduce diverse substitution on 8 th position it was thought that halogen introduction was the best method. Thus, to increase the diversity and construct new heterocycles based on imidazo [1,2-a] pyrazine ring system a synthetic protocol was designed with the following steps: bromination on pyrazine ring, followed by construction of imidazo pyrazine ring, latter nucleophilic substititution on halo imidazo pyrazine by cyclic, acyclic secondary amines on 8th position and finally substitution was introduced at 3 rd position.
The general synthetic route used to prepare the analogues of imidazo pyrazines is depicted in SCHEME 1. 
Scheme:1B

Chemistry
As mentioned earlier, 3-bromo-2-amino pyrazine was chosen as a versatile intermediate. The established methods for the synthesis of bromo pyrazine involve the treatment of amino pyrazine with molecular bromine in acetic acid, bromine in pyridine etc. However, bromination with NBS proved to be more efficient protocol among all the methods available in the literature, as it avoids cumbersome workups. NBS reacts with heterocycles via electrophilic aromatic halogenations (EAH) at the site of greatest electron density. When 2-amino 5-methyl -pyrazine is treated with NBS, due to strong directing effect of www.tsijournals.com | July-2018 4 amino group and EAH of amino pyrazine, no allylic bromination was observed when NBS treated with 5-methyl amino pyrazine and bromination occurred exclusively at 3 rd position i.e., ortho to amino group. 2-Amino-5-methyl-pyrazine reacted with N-bromo succinimide in ethanol at room temperature to get 2-amino-3-bromo-5-methyl pyrazine (2) in 90% yield. After bromination, construction of imidazopyrazine ring systems (4a-f) was under taken. Among the methods reported in the literature [15] condensation 2-amino-8-bromopyrazine with acyl bromides, in acetone solvent at room temperature was adopted [16] . Since, commercially available pool of acyl bromides is limited, in house construction of diverse acylbromides was attempted. Traditionally phenacyl bromides are obtained from acetophenones by bromination with molecular bromine in presence of protic or Lewis acids [17, 18] . To avoid the usage of hazardous molecular bromine, a green method was chosen for preparation of phenacyl bromides from acetophenones. Bromination of acetophenones with copper bromide in ethyl acetate gave desired acyl bromides. Substitutions at C8 position were introduced to increase the diversity by nucleophilic substitutions [19] on 8-bromo-2-substituted-6-methyl-imidazo [1-2a] pyrazine ring system to obtain 8-amino-2-substituted-6-methyl-imidazo [1,2-a] pyrazine derivatives (5a-h). Cyclic and acyclic secondary amines such as morpholine, piperidine, imidazole, pyrrolidine, diethanol amine and thiol tetrazole etc., which are versatile pharmacophores were chosen as nucleophiles. Especially hydroxyl and morpholine groups have a capacity to enhance the antioxidant activity. The substitution was facile and takes place under simple heating condition without the necessity of any catalyst [20] . H NMR spectrum reveals that broad singlet at δ 8.12 ppm integrating for one proton corresponds to pyrazine proton, singlet at δ 7.42 ppm integrating for one proton corresponds to imidazo proton, doublet at δ 7.80 ppm integrating for two protons corresponds to phenyl ring protons (J=8.12 Hz), multiplet at δ 7.38-7.29 ppm integrating for three protons corresponds to phenyl protons, a broad singlet at δ 4.6 ppm integrating for four protons corresponds to N-CH2 morpholine protons, triplet at δ 3.9 ppm integrating for four protons corresponds to O-CH2 morpholine protons. Singlet at δ 2.5 ppm integrating for three protons corresponding to methyl group on the pyrazine has also been observed. The mass spectrum showed a molecular ion at m/z 295. HRMS of the product corresponds to the molecular formula C17H19ON4 with mass number 295.1545 matches with the calculated value of 295.1553. All the new derivatives are tested for their antioxidant and antimicrobial activity. The results are illustrated in the TABLES 1 and 2.
Biology
After successful synthesis of the designed imidazo [1,2-a] pyrazine derivatives, their antioxidant activity (TABLE 1) was evaluated employing a standard procedure [21] . Ascorbic acid was included as standard in the assay. As a preliminary evaluation the unsubstituted imidazo [1,2-a] pyrazines i.e., compound 4a, 6a were screened for antioxidant activity. These substitutions on C2 position. It was found that both aromatic substituents (4b,4c, 4d), and aliphatic (4f) on C2 position displayed good antioxidant activity. Among the various C2 aryl substitutions phenyl ring (4b-d) substitutions do not seem to alter antioxidant properties greatly. However, by introducing bromine on unsubstituted imidazopyrazine 4a, the antioxidant property increased on from 28.14 µM to 13.2 µM (4b). In compounds with phenyl group at C2 position and substitutions such as bromo, morpholine, imidazole, pyrrolidine, diethanol amine, thiol etc., (5a-h) at 8 th position, the activity has been drastically increased compared to C8 unsubstituted as well as C8 bromo analogues. Substituting diethanol amine in place of bromine at 8 th position (4b), as in C8-amino compound 5d has shown excellent activity with IC50 of 8.54 µM. Similarly compound 5h, also with diethanol amine, exhibited good antioxidant property with IC50 of 10.6 µM. Compounds 5f, 6b which are identical except for substitutions on 3 rd position, (hydrogen in the former case, bromo in the latter case). In both the cases the compound with bromo substitution at 3 rd position exhibited slightly better activity (6b, IC50 of 9.75 µM) when compared to hydrogen substitution (5f, IC50 of 12.5 µM). From the SAR it is concluded that presence of amino group at C8 position is necessary for good antioxidant property and also bromine substitution at C3 position is also has significance for good antioxidant activity. Among all the amino substitutions diethanol amine was found to the best followed by morpholine. From the results it is concluded that the hydroxyl group increases capacity to scavenge free radicals [22] , in addition morpholine derivative also are powerful antioxidant and free radical scavenging property which has proved from the literature (FIG. 2) . 
FIG. 2. Graphical representation of antioxidant activity.
Influenced by the reports on diverse biological profile of imidazopyrazine ring system and based on our previous experience of 2, 3-disubstituted imidazo [1,2-a] pyrazines [15] it was proposed to expand the biological screening and evaluate anticancer as well as antibacterial profile. The newly designed derivatives of imidazo [1,2-a] pyrazines did not show any inhibition of cancer cell growth on HeLa and MCF7 cell lines cellines at 10 µg/mL concentration. The low cytotoxicity is an added advantage as the compounds can now be considered for redesign as antioxidants (FIG. 3) .
All the compounds were screened for their in vitro antibacterial and antifungal activities. The derivatives exhibited positive antimicrobial activity [23] . The antibacterial data ( shown excellent zone of inhibition at 50 µg/mL against S. aureus bacterium, and compound 5c has shown inhibition of E.
coli bacterium at 50 µg/mL with almost equal to standard (zone of inhibition (21-22 mm).
Similarly, antifungal data also revealed that all the tested compounds exhibited moderate to good antifungal activity, against tested fungi (A. niger, C. albicans) as compared to the Itraconazole (FIG. 4) . Compounds 4c, 4f, 5h, 6a, 6b, 6c showed promising zone of inhibition ranging from 91-100 mm against both the fungi at 50, 100 µg/mL. Compound 6c has excellent zone of inhibition at 50 µg/mL against fungi (A. niger) almost equal to standard (zone of inhibition (100 mm concluded that presence of amino group at C8 position is necessary for good antioxidant property and among all the substitutions diethanol amine and morpholine groups attributed excellent activity. This could be due to the superior free radical scavenger capacity of hydroxyl group as well as morpholine derivatives. Compounds 5d, 5h, 6c were found to be good antimicrobial agents compared to the standards. The low cytotoxicity on human cancer cell lines indicates the title compounds are suitable candidates for further development as antioxidants.
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Experimental Data
All the solvents and reagents were purified by standard techniques. Crude products were purified by column chromatography on silica gel (60-120 mesh). Thin layer chromatography plates (Merck) were visualized by exposure to ultraviolet light, iodine stain or an aqueous solution of potassium permanganate (KMnO4 C NMR spectra were recorded on Avance 300 spectrometer using TMS internal standard. Chemical shifts (δ scale) are reported in part per million (ppm). 1 H NMR spectra are reported in the order: multiplicity, Coupling constant (J value) in Hertz (Hz) and number of protons.
Electron spray ionization mass spectra were recorded on Thermo Finnigan ESI ion trap mass spectrometer. HRMS (ESI) was recorded on QSTAR XL High resolution mass spectrometer.
Experimental Data:
To a stirred solution of 2-amino-5-methyl-pyrazine (8 g, 0.0 mol) in ethanol, N-bromosuccinimide (14.98 g, 0.08 mol) was added under cooling condition (0-5°C) and stirred for 15 min. After completion of the reaction (monitored by TLC), the reaction mixture was filtered, solvent was removed under reduced pressure. The residue was extracted with EtOAC. The crude product was purified by column chromatography to obtain 3-bromopyrazin-2-amine as white crystals, with 5% EtOAC 
General procedure for preparation of 2-Substituted-5-methyl-8-bromo-imidazo[1,2-a] pyrazine (4a-f)
To a stirred solution of 3-bromo-5-methyl-2-amino pyrazine (1 mmol) in acetone, acyl bromide (1 mmol) was added and stirring was continued at room temperature until solid was precipitated out. The obtained solid was filtered and washed with water and dried under vaccum.
General procedure for preparation of 2-substituted-5-methyl-8-bromo-imidazo[1,2-a] pyrazine (5a-h)
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To a stirred solution of 8-substituted-5-methyl-imidazo [1,2-a] pyrazine (1 mmol) in ethanol NBS (1.2 mmol) was added at 0-5°C and stirring was continued at room temperature until reaction was completed (monitored by TLC). After completion of the reaction solid was precipitated out, the obtained solid was filtered, washed with water and dried under vaccum.
Biological Evaluation
Antibacterial activity 27 ml of molten agar was added to sterile Petri dishes and allowed to solidify for 1 h. Then 50 µl of the 24 h culture of a test organism was spread evenly onto the agar plate with the sterile cotton swab. Six millimeter diameter wide bores were made on the agar using a sterile borer. The solutions of the compounds were added into each of the bores using a sterile tip micropipette. A similar plate was prepared by standard drug gentamicin (10 µg/mL). These dishes were then incubated at 37°C for 24 h. Antibacterial activity of synthetic compounds was evaluated by measuring the zone of growth inhibition against the test organisms with zone reader. The medium with DMSO as solvent was used as negative control whereas media with Gentamycin was used as positive control.The test is carried out on triplicate.
Antifungal activity
Monosporic cultures of Dreschlera spicifera and Fusarium oxysporium isolated from diseased fruits of tomato and maintained on Asthana and Hawkers medium A (glucose 5 g, potassium nitrate 3.5 g, potassium dihydrogen phosphate 1.7 g, magnesium sulphate 0.75 g, agaragar 15 g, and distilled water 1 litre) was employed for these studies. The antifungal activity of the title compounds was assayed by glass slide humid chamber technique as described by Horsfall using different concentrations of (320, 640 µg/mL) prepared in dimethyl sulfoxide (DMSO) were prepared by liquid dilution method . The spore suspension of different fungi was prepared in different concentrations so as to show 30-40 spores in high power on the sterilized glass slide and 100% relative humidity blotter at the bottom of a petri dish and incubated at 28 ± 2°C for 8 hrs. At the end of incubation period, spores germinated and non-germinated were scored in 10 randomly selected microscopic fields so as to cover 350-400 spores. Itraconazole (fungicide) was used as the standard for comparison of the activity. The percentage of spore germination inhibition was calculated with the help of the following formula. % Inhibition=100(C-T)/C, where C is the diameter of fungal growth on the control plate, and T is the diameter of fungal growth on the test plate.
Antioxidant activity by DPPH method:
A simple method that has been developed to determine the antioxidant activity of the drug utilizes the stable 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical. The odd electron in the DPPH free radical gives a strong absorption maximum at 517 nm and is purple in colour. The colour turns from purple to yellow as the molar absorptivity of the DPPH radical at 517 nm reduces from 9660 to 1640 when the odd electron of DPPH radical becomes paired with hydrogen from a free radical scavenging antioxidant to form the reduced DPPH+H Where A0 is the absorbance of control and As is the absorbance of sample. Standard drug is Ascorbic acid. 
